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H By the end of this presentation, you will:

— Understand the ISD Configuration
Management (CM) process

— Understand key CM terms

— Understand how to apply the ISD CM
processes to your project

— Know where to find additional information on
ISD and FSW CM processes
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B Configuration Management Context
— Purpose
— Definitions
— Roles

B Configuration Management Process
— Planning and Startup Tasks
— Execution Tasks

B CM Support Information
H Summary
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B The purpose of Software Project Configuration
Management (CM) is to establish and maintain the integrity
of the products of a software project throughout the
software life cycle.

B Software Project CM involves four key activities:

1. identification of work products and baselines that are subject
to configuration control

2. approvall/rejection (control) of proposed changes to
configuration items

3. status tracking and reporting (status accounting) of
configuration data and changes

4. audits to ensure that controlled items meet their
requirements and are correctly documented

B These key activities are supported by the ISD CM
processes.




Goddard

date  Configuration Management Definitions

Center |

GSFC

B Project — Refers to software projects for the development or
maintenance of mission support software.

B Mission Software — Refers to software directly associated
with the operational support of flight projects, including
network communications, planning and scheduling, flight
system (spacecraft and instrument), flight dynamics,
ground mission and science command and control, and
science data capture software.

B CIl - Configuration Iltem; an aggregation of hardware,
software, firmware, or documentation which is designated
for configuration control.

B Baseline — a set of Cls formally designated and fixed at a
specific time during the product lifecycle.

B DCR - Discrepancy Change Request; a request to make a
change to a Cl.
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B Configuration Management Officer (CMO) —
Responsible for maintaining the integrity of work
products through configuration identification,
configuration control, configuration status
accounting, and configuration audits.

B Product Development Lead (PDL) - Person in charge
of software project management activities and of
leading the team. This role is specified in Appendix A
of the ISD Product Development handbook; it is
primarily a project management role.

B Control Board — composed of technical and
administrative representatives who recommend
approval/disapproval of changes to a Cl or baseline,
e.g., CCB, IRB, etc.
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1.0 Project Management

2.0 Product Development

3.0 Organizational Support

4.0 Acquisition

31
Configuration
Management

3.2 Software
Assurance

3.3
Training

34
Measurement
& Analysis

3.5 Process
Engineering
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Planning Data Project Management Processes
Confi ti Project
pniiguraticey CM Plan Formulation [ Project Planning
Management
Process Statu_s reports;
audit results .
P Project :
Monitoring & D — PrOject Startup
Control
) Controlled work
Work products; products; —» Project Closeout
change approved change
requests requests
Product Development Processes
Systems Requirements Design
Engineering —» Engineering | ° —»| Implementation
Sustaining l
Engineering & | | Product Release PR Testing
Maintenance
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____________________________________________________________________________________________________

E Define levels of Identify Define CM Prepare the CM E
: control and > configuration > el L s |
: responsibilities items :
i Establish the Setup CM tools i
! software project B . b o oo :
I CCB :

____________________________________________________________________________________________________

CM execution tasks

Establish Perform Perform Perform
baselines > configuration Lg configuration > configuration
control* status accounting audits
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B Define Levels of Control and Responsibilities

— Define the levels of control that will be used within the
CM system

— Specify how the project will record reviews and
approvals by authorized personnel

— lIdentify the persons or groups with authority to approve

baselines
— Define the procedures to be followed for baseline
management
Define levels of Identify .
control and |=J» configuration P> P?'izzglﬁzns —p Plglsla;tlaat:e
responsibilities items -‘
Establish the Setup CM

software |9 tools and
project CCB libraries

10
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B Identify Configuration Items

a) ldentify the items to be placed under configuration
control.

b) Identify product baselines for major stages in the
project’s life cycle.

c) ldentify the products comprising each baseline down to
the level of the smallest controllable unit.

d) Define the naming and labeling conventions that will
uniquely identify each configured item.

Define levels of Identify .
. . Define CM Prepare the
control and - configuration = orocedures CM Plan
responsibilities items
Establish the Setup CM

software [==P»  tools and
project CCB libraries

11
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B Define CM Procedures (that specify how to)

a) Establish, control, update, release, deliver, and maintain
configured items

b) Backup, archive and restore configuration items
c) Perform project builds
d) Perform software reuse

e) Establish security to prevent unauthorized access to
configuration items

f) Share configuration items
g) Generate CM status reports

Define levels of Identify .
Define CM P th
control and |==J» configuration P> Proc:edures - ':I\FI,IaFr’?an €
responsibilities items -‘
Establish the Setup CM

software |[=P» tools and
Project CCB libraries

12
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B Prepare the CM Plan
a) ldentify the software CM organization

b) Identify the software CM policies and directives
— tailored from ISD CM Processes or your project templates

c) Describe the process for configuration identification, control,
status accounting, and audits

d) Describe the release management approach

e) Provide schedule information of all events affecting the CM
Plan’s implementation

f) Describe resource information
g) ldentify the activities and responsibilities for continued CM

planning
Define levels of Identify .
Define CM P th
control and |==J» configuration P> Pro;edures - gl\ela:an €
responsibilities items -‘

v

Establish the Setup CM
software |==J» tools and
project CCB libraries

13
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B Establish the SW project CCB

— Establish and staff a Configuration Control
Board (SW CCB) to manage, assess, and
control changes to configured items

— Appoint a SW CCB Chair and Secretary

— Establish SW CCB rules and logistics (e.g.,
meeting location and schedule)

Define levels of Identify .
Define CM P th
control and |==J» configuration P> Pro;edures - ?I\ICI,IaFr’?an €
responsibilities items -‘
Establish the Setup CM

software [=» tools and
project CCB libraries

14
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B Setup CM Tools and Libraries

a) ldentify and install a COTS/GOTS
configuration management tool

b) Identify and install a COTS/GOTS tool to track
discrepancy reports

Define levels of Identify .
. . Define CM Prepare the
control and - configuration - Procedures - CM Plan
responsibilities items
Establish the Setup CM
software == tools and
project CCB libraries

15
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B Define levels of control and responsibility

— IRB is controlling authority over the configuration
team’s FSW products

— IRB chair (PDL) is final decision point of IRB actions
with the agreement of the IRB

— CMO
* Designs, implements and maintains the CM system,

» Coordinates, supports and performs CM activities, and

» Uses the CM system to ensure the integrity of all items
placed under configuration control.

H Identify configuration items
— ISD process is followed

16
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B Define CM Procedures
— Established a FSW CM Procedure template (3.1.1.2.1)

B Prepare the CM Plan
— Established a FSW CM Plan template (3.1.1.1.1)

B Establish the SW project CCB

— Established an IRB which interfaces with the Project
CCB as appropriate (handles only FSW DCRs)

B Setup CM Tools and Libraries
— FSW has chosen
» Clearcase and Source Integrity for CM

» Clearquest and Integrity Manager for discrepancy
tracking

17
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____________________________________________________________________________________________________

E Define levels of Identify Define CM Prepare the CM E
: control and > configuration > el L s |
: responsibilities items :
| Establish the Setup CM tools |
! software project P ~_ b o oo :
I CCB :

____________________________________________________________________________________________________

CM execution tasks

Establish Perform Perform Perform
baselines > configuration Lg configuration > configuration
control status accounting audits




Goddard
Space s
Flight p
Center |

CM Execution Tasks, 1 of 4

B Establish baselines

a)

b)
c)

d)

Create a baseline using Cls from the project’s
CM library

Document the Cls contained in the baseline

Obtain authorization for release of the
baseline from the SW CCB

Deliver the baseline and notify stakeholders
Make baselines available

Perform Perform Perform

Establish
>

baselines .
control status audits

accounting

configuration [pp| configuration iy} ¢ iguration —‘

A

19
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B Perform Configuration Control

a) Accept/reject change requests (e.g., DCRs) from
members of the software development team,
testers, users or customers

b) Record change requests in the discrepancy
reporting database

c) Review all proposed changes
d) Disposition each change request

e) Track the status of change requests and authorize
their closure

Perform Perform Perform

Establish B configuration [ configuration P configuration _‘

baselines

A

control status audits
accounting

20
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CM Execution Tasks, 3 of 4

B Perform Configuration Status Accounting

a)

b)
c)

d)

Maintain records of the Cls throughout the
project’s life cycle

Record and monitor all changes to Cls

Document the contents of versions, builds,
and baselines

Make CM records available to stakeholders
Produce periodic status reports

Perform
Perform Perform
Establish i i
> configuration 'Y

baselines .
control audits

accounting

configuration configuration
g " status g _‘

A

21
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B Perform Configuration Audits
a) Perform ad hoc or in-process audits periodically

b) Perform a Functional Configuration Audit (FCA) after
testing is complete

« Requirements Traceability Matrix (RTM)

c) Perform a Physical Configuration Audit (PCA) prior to
each release or baseline delivery

* Version Description Document (VDD)

d) Perform formal audits (done by either the CMO, SW
Assurance engineer or a combination of the two)

Establish Pl :ﬁrforrn:. 0 Perform
| o configuration

: configuration P> configuration
e control status audits _‘
accounting

22
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B Establish baselines
— ISD process is followed

B Perform Configuration Control
— Established a FSW DCR procedure

— Established a FSW IRB
— Established a FSW action item tracking tool

23
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B Perform Configuration Status Accounting

— Established FSW standard reports (document release
records, DCR status report, action item report,
configuration articles list, etc.)

B Perform Configuration Audits
— Provided for pre-ship reviews

* Ensures that only approved changes are applied to the
baseline

* Ensures that all DCRs are incorporated to the baseline
* Ensures that the contents of the delivery are consistent
* Ensures that the baseline is protected

* Ensures that audit results are documented in the VDD
and action items are tracked to closure

24
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Products of the CM process that should be kept in the
project data stores:

B The CM Plan with responsibilities, procedures,
baselines, Cls, naming conventions, and CCB
membership defined

B CM library, with history tracking for Cl baselines, CI
changes

B CCB change request tracking history, with
assessment, recommendations, and authorization or
rejection records

CM status accounting data and information
CM audit data and information
CM measurement data and information

25
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Configuration Management —
Related Assets

B Policies

ISD Software Policies (1.0.0.1)

B Processes and Sub-processes

ISD Software Configuration Management (3.1)
FSB Standards CCB Process (3.5.3.1.1)

B Standards, Procedures, Guidelines, Templates, and
Checklists

Functional Configuration Audit Checklist (3.1.1.3) — coming
soon

Physical Configuration Audit Checklist (3.1.1.4) — coming soon
FSW Configuration Management Plan Template (3.1.1.1.1)

FSB Configuration Management Procedures Template
(3.1.1.2.1)

FSW Configuration Management Recommended Practice
(3.1.1.2.2) — In progress

26
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http://software.gsfc.nasa.qov/process.cfm

ational Support - Microsoft Internet Explorer

. - g =
A GSFC's Process Asset Library - Microsoft Internet Ex L= RN C-Rn it i
File Edit ‘“iew Favorites Tools Help e Back - () \ﬂ @ Jj ’ ) Search ft/ Favorites @ Media v{‘} A o | \_J‘ @ El
. Y A B < ; _
e Bark 7 \iLl Igl Ll Bearch T Favrttes @ Media | address |g‘| http: ffsoftware.gsft.nasa.gov/OrgSupp. cfm?Process =Canfiguration%:20Management b | Go Lk ™
Address ‘éj http://software.gsfc.nasa.gov process.cfm + Organizational o L
T Support Cateqory. Organizational Support
+ GSFC S Config Process: Configuration Management
IMPROVEMENT + TRAINING +TO0LS Management
Measurement
Welcome to the GSFC H and Analysis
brary (PAL} F'I'OI_IESS . Organizational Supportis
+ Process Structure The Process Assets Libran (PAL) is the reposits Engineering
+ PAL Feedback Form :iE"E;’:Ddef;;rzng‘e"’:cﬁp‘:ii":;nEgli’:;:;ﬁ:;%:: gnftware P that are used ghotrt the life cycle in support of project management,
+ PAL Help are organizad under the broad categaries of pro LG product d andior O support consists of cross-
+ Gl g i 1 " g P Training cutting project activities such as configuration management and software assurance,
0=5ahY, organizatianal suppo and organization-level activities such as training and process improvement. (Adapted
H H from "Capability Maturity Model Integration [CMMI]", Version 1.1}
e ec rganlza Iona Agsets are continually being added to the PAL.
and for the Information Systerns Division (IS0
Support augmented o serve all GSFC software projects Conflguration Management is
]
rpuﬁeis?rt.;?;y]i;:;z?aEsu‘?%ﬁ's‘;ﬁzﬁ Maintaining the integrity of the system as it is under development; includes
' ' R requirements control, change control, and version control
PAL Cortents: View wI
+ All Approved Assets ‘g‘é‘asrdD(g’chﬁsasllatsaﬁs:se;Z The table below shows all Organizational Support assets pertaining to Configuration
All Approved all I' d Management that are currently listed in the PAL. The asset"owner" is the GSFC branch or
an IamaESEMSSag;mvePDa arganization responsible for developing andfor maintaining the asset. The status column shows
+In X of Assets avallablein 158, the present state of the asset's development
A sortable index into the P
Asset C. 2gories: Use this view to search fo
Index
+ Projec, * inagement categony or enter wardsicl
in assettitles Asset Title N Status ms
O
i Pl'ﬂlﬂl.l(.l Number [Links to feedback on this item.] Jwner AssetType {More Info} | Office PDF
DEVEIUIMENT a5sets related to the in
letion activities far a 31 IS0 Software Configuration Management 480 Process CCB approved @
Measurement and i
+ A Analysis etz related to techngl 5444 | COMMOUTANIoN ManagementFlan 580 Template Notstarted | T
. . g from initial syste Template
- . / Assets by Role Process Engineering enance
then Conflg u I"atIOI"I Assets by Tailoring Software Assurance 3114 | FEWConTauration Management Flan 562 Template B approved | )
Recatc b - aining sels related to cross "
M anadademe nt % | Biscussions - | 151 B 3 % | subscrive... | 2 | @ Discussions not aval] |3.4.1.2 | 5D Guidance on Data Management and 580 Guidsline CCB approved | )
o Process Configuration Management
&) hitip://software, gsf.nasa,gov/OrgSupp.cfm? Process =Configuration Managemen
31121 ;?Ulilcgdn::rtlgsugtr\g:‘g:nagemem A82 Template In progress
31122 ;E‘;\;\g?ﬂwg?greegllg?ah:t?::gement a82 Guideline In progress
v
T t I I r d C nf' r t' n X | Discussions = \ | Eﬁ i ﬁ | Subscribe. | | Q Discussions not available on http:/fsoftware.gsfc.nasa.govy
o get all approve onfiguratio . i

Management assets
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B Provide feedback on assets or the PAL.:
— Go to http://software.gsfc.nasa.gov/index.cfm

— Highlight process name and click for a
Feedback Form

H Get help when you need it:

— Sally Godfrey — Software Process
Improvement Manager
« Sara.H.Godfrey@nasa.gov

— Sanjeev Sharma — Software Process
Improvement Deputy
« Sanjeev.K.Sharma@nasa.gov

28
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Summary

Configuration Management establishes and maintains the integrity of
software project products throughout the software life cycle

The CM planning, startup, and execution tasks support:
— Establish CM infrastructure
— Configuration Identification
— Configuration Control
— Configuration Status Accounting
— Configuration Audits
The ISD CM approach can be tailored

CM process and product records must be organized and
maintained

CM support information can be found at
http://software.gsfc.nasa.gov

— ISD Software Configuration Management Process — Asset 3.1
— Flight Software CM Plan template — Asset 3.1.1.1.1
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